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tbe effect on in internal pressiire (P) geneiated by a fluid; a series of ring-shaped elements (3) llkewiie radiaUy expansible and enclosing 
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Ce disporitif est remarquable en ce qu*i1 comprend: on manchon tubulaiic souple et gonflabic (2). radtalcmcm expansible sous Teffet 
d*ime prettion Interne (P) g6n^ par un flnide; tme •6rie d'£16ments ttinubiici (3) 6galcment cxpansibJcs ladialcmem et qui entoutent 
ledit manchon (2) en «tam ^caitfo les uns des cotres, ces 6l6ments (3) aaat coftstiai6s en one matite initialcnicnt souple, mats duicissable 
par polymaisatioo; une eaveloppe fihrente tubulaiie (4). entouram U s«e d'6lteieats annulaifes (3). el egalcment expsnrible radtalemeni; 
det moyens pour polymdriser leadits Otrmu annnlaiits (3) kxaqne fe manchon est gonfld; ledit manchon dcant dftachaMe de Tenveloppe 
fittrante (4) ct des dldments annulaiiea (3) polymdrii^ apite d^gooflage. MIse en place d'lm fihie dam m pulls, notammcnt pttrolier. pour 
empteherl'airivdedeparticuleade sable dam lepoits. 
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DISPOSmF DE MISE EN PLACE D WE ENVELOPPE FILTRANTE 
A L*1NTERIEUR D'UN PUITS 

La pr6sente invention coocerne un disposilif de mise en place d*une 
envdoppenitrantc^ rint^rieur d*un puiu. notamment d*un puits p6trolier, et plus 
pr6cis6ment k 1 *int6rieur du chemisage de oonscriidaticM) du putts. 

Dans un puits de production p^troli^re, au niveau de la region du sous-sol 
S qui contient les hydrocarbures - couramroent appel£e ^^r^servdr" - ie chemisage qui 
constitue )a parm proprement dite du puits pr6senie des perforations par iesquelles les 
hydrocarbures peuvent p€n6treri Tintdrieur du puits. 

lis sont v6hicul6s ensuite vers la surface (tSte de puits) k travers un tube 
coaxial au chemisage, et de plus petit diam^Ur. 
10 Le centrage et I *6tanch6it6 de ce tube - qu*on appdera ci-aprte '^tubing de 

production**- dans le diemisage sont r6ali$6s au moyen d'un obturateur» courarament 
ddsign6 par le terme anglais "pacJcer^. 

II est assez courant que des particules de sable soient cntrafn^es par les 
hydrocarbures liquides, du reservoir k Tintdrieur du puiu, k travers les peiforations du 
IS chemisage. 

C'est notamment le cas loisqu*<m a affaire k des r^rvoirs gr6seux non 
consolid6s. des reservoirs k faible dmen^on ou k faible profondeur. 

Ced pcut 6galcment arri ver avec des puits dont le d^bit est 61ev6, ou en cas 
d'arri v6e d *eau due k )a d6pl6tion du r6servoir, et pour d*autres raisons. 
20 Le transfert de sable dans ie puits pose des probltoes importants sur le 

plan technique, car il pr^sente un risque d'obstruction du puits et de d€faillance des 
fquipemenis dc fond, cc qui entraiDe bien dvidemment une baisse de piodttctivit6. 

I>e plus, les particules de sable provoquent une Erosion des dtff^rents 
matdriels raises en oeuvre, ce qui augmente les coOts d'entretien du puits. 
25 Pour rtfsoudre ce problteie il est connu de reoourir k des cr^pines 

m^liques tn8tall6es, soit avant la mise en production du puits, soit aprte la mise en 
pioduction, quand le puits vieitlissant se met k produire du sable. 

Par construction, le diam^tre ext^eur de ces cr6pines est proche du 
diam^tre int^eiu* de la paroi k ttaiter. 
30 Quand les cr6pines sont installte avant la mise en production du putts, 

ellcs sont pr6vues dans Tarchitecture du puits ; leur mise en place ne pose done gdndiale- 
ment pas de probl^me, car die est effectu^e avant rinstallation du 'Uubing de pnxluction**. 
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La pr^sente invention n'a pas pour vocation dc se substituer ^ ces 
techniques connues. 

(^uand les crfpines doiveni {tre positionndes apris la mise en pioduction. 
le probltoie est plus complexe. En efTet, d*une part les puits n*ont souvent pas 6x6 
5 dessin^ pour reccvoir ce type d*6quipement et d*autrc part Ic ^'tubing de production", du 
fait de son faiUe diam^tre. emp6che, sans son retrait, Tinstallation de la cr6pine. 

Dc plus, Ics puits ne sont gdndralement pas lectiUgnes, ce qui rend diflicile 
la descente de crfptnes m^calliques longues et f ragiles. 

Bien ^videmment, les dimensions int^eures et ext6ieures de ces divines 
10 m6tallique$ interdit toute pose d'une crftpines au travels d'une cr^ne d6j^ pos6e. ce qui 
Umite f ortement Icur utilisation. 

La pr6sente invention vise k paliier ces difficultis en proposant un 
dispositirde miseen place une envdoppe flltiante k rintdrieur du chemisagc, ie dispositif 
6tant ainsi confu que la mise en place puisse se faire k travers le tubing de production et» 
15 le cas 6ch6ant, k travers des flitics d^k en place. 

Cet objectif est atteint, oonform^ment k Tinvention. grfice au fait que le 
. dispositif comprend: 

> un manchon tubulaire souple et gonflable, radialement expansible sous 
Tcffet d*une pression infeme gdn6r6e par un fluide ; 
20 - une s6rie d*€l^Ricnts annulaires ^galement expansibles radialement et qui 

- entourent Icdit manchon en 6tant axialement 6cart£s les uns des autrts, ces €1^ments ^tant 
constitu^ en une matite initialement souple, mais duitsssable par polym6hsation ; 

- une enveloppc nitrante tubulaire - ^vcntuellement constitude dc plusieurs 
tronfons independants - entourant la s^rie d'6l6ments annulaires, et ^galement expansible 

25 radialement; 

• des moyens pour polym6riser lesdits dements annulaires lorsque le 
manchon est gonfld ; 

ledit manchon ^tant detachable de Tenveloppe filtrante et des elements 
anmdaires polymdrisds. apr^ d^gonflage . 
30 Par ailleuis selcMi un certain nombre de caract^ristiques additionnelles non 

limitattves, deTinvention : 

• lesdits ^toents sont polym^risables k chaud par effet Joule, au moyen 
de r^stances chaufTantes noyte dans le manchon ; 

- lesdits €i€mtnis annulaires sont log6s dans des gorges mdnagdes dans la 
35 parol exteme du manchon, Tensemble ayant une forme cylindrique ; 

T rdcartementmutuel des ^6ments annulaires est sensiUementsupfrieuri * 
leur dimension axiale ; 
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- Tenveloppe filtrante est form^ de Tils ucss6s qui autorisent sa rdtiacdon 
axiale au cours de son expansion radiate ; 

-renvdoppenitranleestcoosdtii6ed*u^^ 
et penn6able(s) enroiii6e(s) sur eUe(s) -intoie(s) pour fonner un tube non fenni ; 
5 - Tenveloppe fllirante est constitute de plusieurs Teuilles souples et 

penn^aUes qui sont dntrdes et Tixdes k la p6iiph6riedes ddments annulaires de fa^on k se 
reoouvrirpartietleineot, k la mani^e de tuiles. 

- Teoveloppe filtrante est subdivis6e en plusieurs trraifons ind6pendants 
plac^ bout k bout, et dont les zones d*extr£nnii£ chevauchent lesdits ^dments annulaires. 

10 D*autres caract^ristiques et avantages do Tinventioa appanfitront de la 

description et des dessins annexes qui en reprfsentent, k simile titre d*exeinples non 
limitatifs, des modes de realisation possibles. 
Surlesflgures: 

- la Tigure 1 est une vue schdmatique, en coupe axiale, d'un puits pdtrolter 
15 que Ton souhaitegamird*uneenvdqppe filtrante; 

* la figure 2 repr£sente, toujours en coupe axiale, un disposittfconfonne It 

rinventicm ; 

- les figures 3 et 4 repr^entent, tr^ schdmatiquement, Tenveloppe 
filtrante dont est pourvu le dispositif de la figure 1, respectivement avant et apr^ son 

20 expanstcm radiale ; 

- les figures 5 & 10 sont des sdidmas reprdsentant les diffdrcntes 6tapcs de 
mise en place de 1 'envdoppe filtrante dans le puits k Taide de ce dispositif ; 

- les figures 11 et 12 reprfsentent trb scfadmatiquemcnt. et en perspective, 
une premiere ^'aiiante de Tenvdoppe, respectivement k V6iBt radialement non expans6 et 

25 expaas6; 

- ta figure 13 est une vue similaire de celle de la figure 1 1, qui repr^ente 
une seconde vaiiante de Tenveloppe filtrante. 

- la figure 14 est une vue en demi-coupe axiale. qui montre un mode de 
realisation possible de Tenveloppe. oofflposde de plusieurs tron9ans indtpendants. 

30 Sur la figure 1 on a d6sign6 par la Hfitctiot C le chemisage du puits, par 

la reference T le tubing de production, par la reference OH i*obturateur (ou ^'packer**) qui 
assure son centrage dans ie puits, par TP la t6te de puits ou se trouvent les equipements 
dc surface, et par R le reservoir. c*est k dire la zone de sous-sol dans laquelle se trouvent 
les hydrocarbures k extraire. 

35 Au niveau du reservoir le chemisage C est perce d'une multitude de 

perforations A par lesquelles se fait Tentree des hydrocarbures dans le puits. comme 
symbolise par les fltehes i. 
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LorsquMI se pose un problfemc d^arrivfe de sable il est souhaitable de 
gamir d*un filtre la portion du chemisage situ6 dans cette zone» de manite k empficher le 
passage des particules de sable h travers les peiforatjoiis A. 

Bien entendu, la porosit^ du filtre doit &tre adapt6e k la granulom^Uie du 

5 sable. 

Le chemisage C et le tubing de production P sont, par exempler des tubes 
cylindriques en acier 

Le diajn6ue D du chemisage est sensiUement plus grand que le diamdtre 
Do du tubing de productioa 
10 A litre indicatif^ Do est par exemple compris entre 50 et 1 10 mm. tandis 

que D est compris entre 54 et 160 mm. 

L'objectifde Tinvention est de gamir d'un 616mem nitnuit la portion du 
chemisage situ^ au niveau du r&crvoir R sans avoir k enlever le tubing de production T. 

Le disposidf repr6sent6 k la figure 2 permet de r6aliser cette operation. 
15 Cc dispositif, T6t€tcnc6 1 , a une forme gdndralement <^indrique, avec tme 

extrtout6 libre 12 en fonne d*ogive. C*est cette extr6mitd qui est destinde 1^ etre dirigde 
vers le fond du puits lorsque le disposidf est utilise. 

Le disposttif est fiK€ k rcxtr6mit^ d'une tige de commandc 10. par 
rinterm^taire d'un organe de laccordement 1 1. 
20 La tige 10 est tubulaire, et est adaptde pour amener un liquide sous 

pression» par exemple de Teau et/ou des l^drocarbures pompds dans le puits, k TintMeur 
du disposidf, et plus pr^isdment k Tint^rieur du manchon creux 2 qui sera d6cril plus 
loin. 

Dans un mode de realisation possible, la tige 10. qui remonte jusqu*^ la 
25 t£te de puits. a pour foncttons de guider le dispositif pendant sa descente ou sa remont^, 
d*amener un liquide sous pression de la surface ju$qu*it I'tntMeur de disposidf. et 
comportc des cibles d'alimentation ^lectriqucs. Ceux-ci sont symbolisms par une ligne 
poiniillde r^f^renc^ 100. Leur fonction sera expliqu6e plus loin. 

Selon une variante, la tige 10 peut titc connect^e k un outil adapts 
30 penneUant de pomper le liquide du puits vers Tint^rieur du diqpositif, ledit outil 6tmu lui, 
reltd 2k la t&te de puits par des c&bles d'alimentation dlectrique. 

Dans sa forme naturclle, qui est cellc iUustrte sur la figure 2, Ic diam^Ue d 
du disposttif 1 est I6girement inf^rieur au diambtre Do du tubing de production. 

Ce dispositif oomprend un manchon tubulaire 2, g^n^emcnt cylindrique, 
35 en mat^riau souple et ^lastique, par exemple en caoutchouc synth^tique (dlastom&re). 
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Ce manchon pr^sente un al^ge centra! 21 qui est ferme k rextr^mit^ 12 
(exti^mtt^ basse), dans lequel d6tx>uche ^ Pexbtmit^ opposde (en partie haute) la tige 
tubulaire 10, via le iBooond 11. 

A titre tndicatif, P^paisseur de paroi du manchon 2 est comprise entre S et 

5 20 mm. 

En intfoduisant un fluide sous presston dans ie canal 2i» on provoque une 
expansion ladiale du manchoa 

Les caract^ristiques du mat^hau constituant le manchon et son ^paisseur de 
paioi sont choisies de telle sorte que le manchon ait la capacity, k I *<5tat gonfli!, d*atteindre 
10 au moins le diam^ire D du chemisage. 

Dans la paroi extdrieure de ce manchon 2 est creusde une s6rie 
d *6^idements annulaiies - ou gorges - 22 rigulttremenl rdparties sur loute la longueur du 
manchon. 

Dans le mode de r^isation illustrd» ces dvidements ont une section 
15 rectangulaire dont la profondeur correspond approximativement k la moiti6 de r^paisscur 
du manchon. 

La dimension axiale a des dvidements 22 est sensiUement plus faible, par 
exemple moitid, de la valeur de leur fcanement mutuel b. 

A titre indicattf. a est dc rordrc de 10 ^ 50 mm, tandis que b est de 1 *ordre 
20 de202t 100mm. 

La longueur totale L du manchon estchoisie. Uen entendu, en fonction de 
la longueur du tron9on de chemisage k trailer. 

A titre indicatir, clle est omprise cntre 2 et 20 metres. 

Les ^videments annulaires 22 sont garnis d'un mat6riau 3 qui est 
25 initialement souple, et 6galement. radialement expansible, mais qui est durcissable 
thermiquement et/ou chtmiquemenL 

II s'agit de prdfdrence d*une r6sine polymfrisable sous Terfet de la 

chaleur. 

A rintdrieur de la paroi du manchon 2 sont noyds un ou plusieurs 
30 enioulements de fils chaufTants r£f6rcnc6s 20. Ceux-d sont convenablement alimentds en 
dnergie 6lectrique via les cSbles lOOmentionnds plus haut 

II est ainsi possible de reiser la polymerisation dcs elements annulaires 3 
par effet Joule, la chaleur &iiise par les Tils chauffancs 6tant transmise k ces deraters. 

Les nis 20 sont enrou]^ au sein de la paroi du manchon et selon une 
35 conflguration qui ne contrarie pas Texpansion ladiale du dispositir ; c'est le cas d'un 
enroulement h6lio6idaI, dont I'expansion radiale entralhe la reduction du pas. 
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Le diam^tre exteme des dements annulaires 3 est identiquc k celui des 
portions noii ^vidto du manchon 2, de sorte que rensemUe rorme une pifece cyitndri- 
que. 

Sur oet ensemble est emmancfa6e une enveloppe T ^Itiante 4. 
5 II s'agit d*un cylindre de faible ^paisseur, h paioi permeable mince et 

souple, ^galement suscepu'ble de s*^panser radialement ann d*aooompagncr Texpansion 
conjdnte du manchon 2 et des ^I^ents annulaires 3. 

La porosity de Tenveloppe filcrante 4 est naturellement adapt^e k la 
granulom^trie des particules de sable que Ton souhaite arrtter. 
10 A titre indicatif, sa largeur de mailles est de roidre de quelques dixitoes 

demillimtoes. 

L* enveloppe cylindrique 4 est constitute par exemple de Als ou de fibres 
tre$s6s ou tiss6s. 

Dans le mode de realisation illustr£ Ubs sch6matiquement sur la figure 3, i! 
15 s'agit d*un tressage qui oomprend deux series de ills ou de fibres entreciois^ 40,41. 

Chaque sMe de fils ou de fibres est enroul6e en hSice. et les deux series 
ont une orientation inverse^ formant entre eUes un angle a. 

A dtie indicatif la valeur de 1 *angle a est de 30 k 50* environ. 

Ce gexue de structure cubulaire en fils ou en fibres tress6s et entrelac^ a la 
20 propri6t6 dc pouvdr se ddformer, par modification de Tangle des deux series 40 et 41 , 
son expansion radiale entraSnant une augmentation de Tangje a et im taocouicissement de 
sa longueur initiale. 

Ce ph^nom^ne se comprend ais^ment k la oomparaison des figures 3 et 4 ; 
sur cette demi^re figure* on a d^gnd par d * et I* respectivement le diam^tre (qui a 
25 augment^) et la longueur (qui a diminu6} sous Teffet de la pression interne P qui a 
provoqu6 1 'expansion de Tcnveloppe 4. 

A titre indicatif, si on constd^ les valeurs donndes prte^emment pour a 
le nouvel angle a' entre les deux series de fils ou de fibres 40 et 41 est de Tordre de 80 k 
1 10* par exemple. 

30 Les fils ou fibres qui constituent le tressage de Tenvdoppe 4 sont en 

mat^riau quelconque, ayant des r^tances mtamiques et anti-corrosives suffisantes pour 

convenir au condition requise d'opdration. 

On pcut dter commc mat^iaux approprids des fils m^talUques, des fibres 

de carbone, des fibres de verre, ou des fibres de Kevlar. 
35 En tifiTcncc aux figures 5 k 10, nous aliens maintenant expliquer de 

quelle manite s*<^re la mise en place de Tenveloppe filtrante k rint^eur du puits k 

I'aidedudispositif qui vient d'etre dtoitd-dessus. 
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L'enveloppe 4 peut €tre simplement emmanch^ sur les dements 2 et 3, 
avec faible jeu. le frottement de Tenveloppe avec ses dl6nents 6tant suffisant pour assurer 
leursoUdarisadon. 

n est possible ^galement de pr^vdr une fixation* par exemple par collage, 
5 de rcnveloppe 4 sur les ^toents annulaires 3. 

Le dispodUr 1 est desoendu dans le puits h travers le tuUng de production 
T de diam&trc sup^rieur, comme cela est illustr^ sur la figure 5, le mouvement de 
descente du dispositif dans le puits y 6tant symbolist par la fl^e F. 

Le dispositif est ainsi anient dans la zone^ traiter, position illustrte sur la 

10 figure 6. 

Un fluidc sous pression est alors tatroduit k Tint^rieur du dispositif » 
comme illustr^ par les filches P sur la figure 7. ce qui a pour effet de le gCHifler. 

De pr6f6ienoc, le gonflage se fait progiessiveinent d*une exuifmit^ ^ Tauu^e 
du dispositif, et plus pr6ctsdmcnt de 1 *extrtoit6 12 en direcdon de 1 'autre cxtr^mit6, c*est 
IS idiredubas vers le haul 

Une disposition patticulite peut £ane pr6vue dans le manchon 2 pour que 
le gonflage se fasse progressivetnent du bas vers le hauL 

Un arrangement de ce type fait Tobjet de la demande de brevet 
FR-A-2 737 533» au nom de la demanderesse ; selon ce document, auquel on pourra se 
20 reporter au besoin» une s6rie de bagues de contention frangible ganiissant le manchon 
assure la progressivitd du gonflage en direcdon axiale. 

Ainsi, le manchon 2, ainsi que les 6l6ments annidaires 3 qu*il porte, va, en 
se dilatant« forcer renvelc^)pe 4 k s*appliqiier intimement centre la face interne de la paroi 
du chemisage C, y compris en regard des trous A. 
25 La figure 8 reprfsente 1 'ensemble en fin de gooflagc ; comme d6}k dit, en 

raison de Texpansicm radiale du dispositif, il en r^ulte 6galement une compression 
axiale, c*cst k dire une diminution de longueur. D*autres dispositifs peuvent peimettre 
une expansion radiale sans diminution de longueur. 

Par suite de la structure tress6e de Tenveloppe filirantc, celle-ci **accompa- 
30 gne** le dispositif dans son raccourcissement 

Ators que le dispositif est maintenu sous la pression interne P, on procMe 
k la polymerisation des ^16ments annulaires 3. Ce traitement de durcissement est op6r6 
thermiquement, par effet Joule, par alimentation en courant 6lectnque de fils chauffants. 

Une fois que le traitement thermique a 6x£ accompli, on ddgonfle le 
35 manchon 2 par mise sous depression interne symbolist par la fltehe Q sur la figure 9. 
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Le manchofl se rduacte done radialement, et il se d^lidarise des 6Mments 
annuiairesS deveous rigides. Ces demiers resteni en p{ace» ainsi que l'envelq}pe filtrante 
4, qui reste adherer A la face inteniede la paioicylindriquedu 

Le manchon ainsi ddpouilld peut ainsi €tre alors retire par traction vers la 
5 surface, qui est symbolis^e par la fl^e Z siu* la figure 9. 

II reste par cons^uent & I'int^eur de la zone concemde du chemisage C 
un filtre fonn€ d'unc envcloppc 4 maintcnuc en place par Ics anneaux 3 (cf . figure 10). 

Au cours de Texploitation subsequence du puits, les hydrocarbures 
peuvent passer k travers le filtre dans les zones de Tenvelc^pe qui ne se trouvent pas en 
10 regard des €16ments 3. Au conlraire« les particules de sable sont arritte, et restent k 
TextMeur. 

Comme les zones impemi^es (conespmdant aux ^6ments annulaires 3) 
ont unc surface sensiblemcnt plus faiUe que les Tones perxndables (images expos6es de 
Tenveloppe 4), le processus global d'extiaction, et en particulier le d^bit, n*est pas affect^ 
15 en pratique par la presence dece filtre. 

Dans lavarianteiUustr^sur les figures 11 et 12, renvelq>pe filtranten'est 
. pas dilatable par ^lastici t£ en dicection radtale ; cependant die peut se dfployer. 

Cette enveloppe, d^ign^e 4\ est fonn^e d*une feuilie semi-rigide en 
forme de grille qui est enroui6e pour constituer un c^indrc non ferm6. Les deux rives 
20 longitudinales de ce cylindre se dievauchent largement k \*€\aX initial, ce qui permet 
'**rouverture** du cylindre sous Teffet d*une pression interne comme illustr^ h la figure 12. 

Sur la variante de la figure 13, le filtre est constitu6 de plusieurs 
portions dc feuilles 40* semi-rigides, qui ont la fonoie d'arcs de cylindre se chevauchant 
partiellement k la mani^re de tuiles. L'une des rives de chacune des feuilles 40'\ 
25 corrcspondant k une g6itetrice, est fix£e aux ^l^nents 3 (dont un seul est visiUe sur la 
figure). 

Les rives appos6es sont libres. 

On comprend que gr&ce k ceue disposition, sous Teffet de la pression 
interne le recouvrement des diff^renles feuilles 40" va diminuer« Texpansion de 
30 Tensemble restant possible. 

Les feuilles 40** sont par exemple perfcM-ees par une multitude de petiu 
trous qui constituent les ouvertures du filtre. 

II va de sent que les feuilles 40*' pourraient £tre constitutes par des grilles 
similaires k la feuilie 4* des figures 1 1 et 12. et inversement 
35 La polymerisation des elements annulaires 3 n*e$t pas rtalisde n6cessaire- 

ment par effet Joule. Elle pounrait etre obtenue en utilisant, pour le gonfiage du manchon, 
un liquide chaud apte k transmettre des calories auxdits 6Kments. 
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De plus, !*invention s*adresse aussi It des dtoents polym^risables 
autrcment que par voie thennique, en particuiier par vote chimique. Pour cela jl suffit 
d*6quiper Ic dispositif de moyens pour provoquer le durcissement in situ desdits 
€ltoents, par appon appiopri6 d'un rdactif. 
S Dans le mode de rdalisation illustre sur la flgure 14, Tenvelc^pe filtrante 

est constttu6e de plusieuis tronfons (manchons) ind^ndants, dont deux - rtf^rencds 4a, 
4b - sont repr^sentds. lis sont places bout k bout. leuis zones d*extrdmit6 chevauchant les 
616menls annulaires 3. 

Grdce h cette disposition, Texpansion radiale des tronfons 4a, 4b,... ne 
10 n6cessite pas leur contraction axiale concomitante & celle du manchon 2 ; ainsi, si la 
Structure desdits tron^ons ne permet pas leur Faccourcissement axial, on observe 
stmplement une reduction de r6canement (espace Hbre) s^paiant deux trongons voisins 
au niveau des dl^ments annulaircs 3. 

Cette configuration de Tenveloppe en plusieurs parties distinctes est 
] 5 possible qudle que soit sa structure. Elle s*applique notamment aux modes de rfalisation 
des figures 11 ou 13. Le fait que Tenveloppe soit tnterrompue en regard des ^Iteeats 
annulaires n'est pas gfinant, oes zones 6tant de toutc maniiie i0^)enn^U^. 

L'invention peut ^galement s*flf>pliquer & d*autres puits que p^troliers, en 
particulier k des puits de gaz ou d'eau. 



20 
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10 

REVENDICATIONS 

1 . Disposicif de raise en place d'uae enveloppe nitrante k l*tnl6rieur d*un 
puits, caract^s^ par le fait qu*il comprend : 

- un manchon tubulaire souple et gonflable (2). radialement expansible 
sous Teffet d'une pression interne (P) g6n6r6e par un fluide ; 

5 - une s6rie d *^^ments annulaires (3) dgalement expanstUes radialement et 

qui entourent ledit manchon (2) en 6tant 6cm6s les uns des auti^s, ces 61teents (3) 6tanl 
constitu6s en une mali^ initialement soupIe» mats durdssable par poiym6risatton ; 

- line enveloppe filtrante tubulaire (4), entourant la sdrie d*<l6ments 
annulaires (3)» et 6galement expansible radialement ; 

10 ' des moyens pour polym^riser lesdits 61teents annulaires (3) lorsque le 

manchon est gonfl^ ; 

ledit manchon ^tant detachable de 1 *enveloppe flitrante (4) et des dements 
annulaires (3) polym6ris6s, aprte d^gonflage. 

2. Dispositif selon la revendication I» caractdris^ par le fail que lesdits 
15 dements (3) sont polym^risables k chaud par effet Joule, au moy^ de resistances 

chauffantcs (20) noy^es dans le manchon (2). 

3. Dispositif selon Time des revendications 1 ou 2, caract^risd par le fait 
que lesdits 6l6ments annulaires (3) sont log^ dans des gorges (22) mdnagdes dans la 
paroi exteme du manchon (2), Tcnsemble ayant une forme cylindrique. 

20 4. Dispositif seion Tune des revendications 1 & 3. caract6ris6 par le fail 

que r^canement mutuel (b) des ^l^ments annulaires (3) est sensiblement sup^rieur k leur 
dimension axiale (a). 

5. Dispositif selon Tune des r&vendications 1^4, caractdrisi par le fait 
que Tenveloppe filtrante (4) est formte de Tils tresses (40, 41) qui autoiisent sa r^uaction 

25 axiale au cours de son expansion radiale. 

6. Dispositif selon Tune des revendication 1^4, caract^risd par le fait que 
Tenveloppe filtrante (4*) est constitute d*une feuille souple et peimdable, enroul^ sur 
elle-m6me pour fonner un tube non fennd 

7. Diqx>sitif selon Tune des revendications IkA^ caract^ris^ par le fait 
30 que Penveloppe Tiltrantc (4^*) est constitute de plusieurs feuilles souples et peimtables 

(40**) qui sont cintrtes et fixdes k la p€T\ph6nt des fitments annulaires (3) de fa9on k se 
lecouvrir partiellement k la maniire de tuiles. 
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8. Dispositif selon l*iine des revendications 1 kl, caract6ris6 par le fait 
que Tenveloppc flitrante est subdivis^e en plusieurs tronfons ind6pcndants (4a. 4b...) 
plac^ bout k bout, et dont les zones d'extr6mit£ chevauchent lesdits ^16ments annulaires 
(3). 
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DEVICE FOR INSTALLING A FILTERING COVER INSIDE A WELL 

The present invention concerns a device for installing a filtering cover inside a well, particularly 
an oil well, and more specifically inside the well reinforcement lining. 

In a production oil well, in the underground region that contains the hydrocarbons— commonly 
called "reservoir"— the casing that constitutes the wall of the well has perforations thixnigh which the 
hydrocarbons can penetrate inside the well. 

They are then carried to the surface (wellhead) through tubing that is coaxial with the casing and 
of smaller diameter. 

The centering and sealing of this tubing — which hereinafter will be called "production 
tubing"— in the casing are acconphshed by means of a seal, commonly called by the English term 
**packer." 

It is rather common for particles of sand to be carried by die hquid hydrocarbons from the 
reservoir into the well, through the perforations in the casing. 

This is particularly true where unconsolidated sandstone reservoirs are concerned, reservoirs with 
little cementing or depth. 

This can also occur with wells that have a high flow rate, or when there is an inflow of water due 
to the depletion of the reservoir, as well as for other reasons. 

The transfer of sand into the well causes significant problems at the engineering level, because it 
presents a risk of blocking the well and failure of the downhole equipment, which obviously results in low 
productivity. 

In addition, the particles of sand cause an erosion of the different materials used, which increases 
the maintenance costs for the well. 

To resolve this problem, the use is known of metal filter screens that are installed either before the 
well goes into production, or afterwards v/ben the aging well begins to produce sand. 

In construction, the outside diameter of these filter screens is close to the inside diameter of the 
wall to be treated. 

When the filter screens are installed before the well goes into production, they are included in the 
architecture of tiie well. Their installation therefore generally does not pose any problem, because tiiis is 
done before the installation of the production tubing. 
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The present invention does not seek to replace these known techniques. 

When the filter screens have to be positioned after production has begun, the problem becomes 
more complex. Indeed, wells often have not been designed to receive this type of equipment, and the small 
diameter of the production tubing prevents the installation of the filter screen imless it is pulled out. 

In addition, wells are generally not rectilinear, which makes it difficult to lower long, fi^gile metal 
filter screens. 

It is quite obvious that the interior and exterior dimensions of these metal filter screens prohibit 
any installation of one filter screen through an already-installed filter screen, which severely limits their 
use. 

The present invention seeks to resolve these difficulties by proposing a device for installing a 
filtering cover inside the casing, the device being so designed that the installation can be done through the 
production tubing, and when applicable, through filters that are already in place. 

This objective is achieved, according to the invention, due to the fact that the device is conq>osed 

of: 

- a flexible and inflatable tubular sleeve that is radially expandable by the effect of an internal 
pressure generated by a fluid; 

- a series of ring-shaped elements likewise radially expandable and enclosing said sleeve whfle 
being axially spaced from each other, said elements being made of an initially flexible material, but capable 
of being hardened by polymerization; . • 

- a tubular filtering cover— which may be composed of several independent sections — enclosing 
the series of ring-shaped elements, and also radially expandable; 

- means for polymerizing said ring-shaped elements when the sleeve is inflated; 

said sleeve being detachable from the filtering cover and from the polymerized ring-shaped 
elements, after deflation. 

Moreover, according to a number of additional, non-limiting characteristics of the invention: 

- said elements can be polymerized by the Joule effect, by means of heating resistances embedded 
in the sleeve; 

- said ring-shaped elements are seated in grooves made in the outer wall of the sleeve, the 
assembly having a cylindrical shape; 

- the mutual separation of the ring-shaped elements is appreciably greater tban their axial 
dimension; 
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- the filtering cover is formed from braided wires that allow its axial retraction when it is radially 
expanded; 

- the fUtenng cover is coiq>osed of one or more flexible and permeable sheets that are rolled up to 
form a tube that is not closed; 

5 - the filtering cover is con^osed of several flexible and permeable sheets that are curved and 

attached to the periphery of the ring-shaped elements in such a way as to be partially overlapped, like 
roofing tiles. 

- Ate filtering cover is subdivided into several independent sections placed end to end, and the end 
areas of which overlap said rii^-shaped elements. 

10 Other characteristics and advantages of the invention will appear from the description and the 

appended drawings which represent, simply by way of non-limiting exan^les^ possible embodiments 
thereof 

In the Figures: 

- Figiu-e 1 is a diagrammatic view, in axial cross section, of an oil well that is to have a filtering 
1 5 cover installed in it; 

- Figure 2 represents, again in axial cross section, a device according to the invention; 

- Figures 3 and 4 represent, very diagrammatically, the filtering cover with which the device of 
Figure 1 is provided, respectively before and after its radial expansion; 

- Figures 5 to 10 are diagrams representing the different steps in installing, the fQtering cover in 
20 the well by means of this device; 

- Figures 1 1 and 12 represent in perspective, very diagrammatically, a first variant of the cover, 
respectively in the radially unexpanded and expanded state; 

- Figure 13 is a view similar to that of Figure 1 1, which represents a second variant of the filtering 

cover; 

25 - Figure 14 is an axial, semi-cross-sectional view that shows one possible embodiment of the 

cover, con:q)osed of several independent sections. 

In Figure 1, C is used to designate the casing of the well, T is the production tubing, OH is the 

packer which ensures its centering in the weU, TP is the wellhead v^ere the surface equipment is located, 

and R is the reservoir, that is, the underground area in which the hydrocarbons to be extracted are located. 
30 At the level of the reservoir, die casing C has a multitude of perforations A through which the 

hydrocarbons enter the well, as symbolized by the anows i. 
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When a problem of inflow of sand occurs, it is desirable to fit a filter to the portion of the casing 
located in tiiat area, in order to prevent the passage of sand particles through the perforations A. 

Of course, the porosity of the filter should be adapted to the grain size of the sand. 

The casing C and the production tubing P are, for example, cylindrical steel pipes. 
S The diameter D of the casing is appreciably greater than the diameter Do of the production tubing. 

By way of example, Dq is between SO and 110 mm, while D is between 54 and 160 mm. 

The objective of the invention is to fit a filtering element to the portion of the casing situated at the 
reservoir R without having to remove the production tubing T. 

The device represented in Figure 2 allows this operation to be carried out. 
10 This device, referenced as 1, is generally cylindrical in shape, widi one ogive-shaped free end 12. 

This is the end that is intended to be sent toward the bottom of the well when the device is used. 

The device is attached to the end of a control shaft 1 0 by means of a connection device 1 1 . 

The shaft 10 is tubular and is capable of feeding a liquid under pressure, for exanq^le the water 
and/or hydrocarbons pumped in the well, into the interior of the device, and more specifically into the 
1 5 interior of the hollow sleeve 2 that will be described later. 

In one possible embodiment, the function of the shaft 10, which reaches up to the wellhead, is to 
guide the device when it is lowered or raised, to feed a liquid under pressure from the surface to the interior 
of the device, and it has cables for supplying electricity. These are symbolized by a dashed line referenced 
100. Their fimction will be explained later. 
20 According to one variant, the shaft 10 can be connected to a suitable tool that allows the liquid 

from the well to be pumped to the interior of the device, said tool itself being connected to the wellhead by 
cables for supplying electricity. 

In its natural form, which is illustrated in Figure 2, the diameter d of the device 1 is shghtly less 
than the diameter Do of the production tubing. 
25 This device is con^osed of a tubular sleeve 2, generally cylindrical, of flexible and elastic 

material, for example of synthetic mbber (elastomer). 



wo 99/25951 PCT/FR98/02352 



This sleeve has a central bore 21 that is closed at the end 12 (lower end), into which bore the 
tubular shaft 10 discharges at the opposite (upper) end via the connection 1 L 

By way of exan^le, the wall thickness of the sleeve 2 is between 5 and 20 mm. 

The introduction of a fluid under pressure into the channel 21 causes a radial expansion of the 

5 sleeve. 

The characteristics of the material of which the sleeve is made and its wall thickness are selected 
so that the sleeve has the ability, in the inflated state, to reach at least the diameter D of the casing. 

In the outer wall of this sleeve 2 a series of ring-shaped recesses — or grooves — ^22 is made, which 
are regularly spaced along the full length of the sleeve. 
10 In the illustrated embodiment, these recesses have a rectangular section the depth of wdiich 

corresponds approximately to one-half of the thickness of the sleeve. 

The axial dimension a of the recesses 22 is appreciably less, for example one-half, of the value of 
their mutual separation b. 

By way of cxanq)le, a is on the order of 10 to 50 mm, while b is on the order of 20 to 100 mm. 
15 The total length L of the sleeve is selected, of course, based on the length of the section of casing 

to be treated. 

By way of example, this is between 2 and 20 meters. 

The ring-shaped recesses 22 arc fitted with a material 3 that is initially flexible as well as radially 
expandable, but which is thermaUy and/or chemically curable. . • 

20 Preferably, this is a resin that can be polymerized under the effect of heat. 

Inside the wall of the sleeve 2 are embedded one or more coils of heating wire referenced as 20. 
They are appropriately supplied with electrical energy by the above-mentioned cables 100. 

Thus the polymerization of the ring-shaped elements 3 can be achieved by the Joule effect, die 
heat emitted by the heating wires being transmitted to said elements. 
25 The wires 20 are coiled inside die wall of the sleeve, using a configuration that does not hinder the 

radial expansion of the device; such is the case of an helicoidal coil, the radial expansion of which results in 
the reduction of the pitch. 
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The outside diameter of the ring-shaped elements 3 is identical to that of the non-reccssed portions 
of the sleeve 2» so that the assembly forms one cylindrical part. 
A filtering cover 4 is force-fitted on to this assembly. 

This is a cylinder of slight thickness, with a thin and flexible permeable wall, also capable of being 
radially expanded in order to accon^any the simultaneous expansion of the sleeve 2 and the ring>shaped 
elements 3. - 

The porosity of the filtering cover 4 is of course adapted to the grain size of the sand particles to 
be filtered out. 

By way of example, the mesh size is on Ae order of a few tenths of millimeters [sic]. 

The cylindrical cover 4 is conq>osed, for exanple, of braided or woven wires or fibers. 

In the embodiment Ulustrated very diagrammatically in Figure 3, it is a braiding composed of two 
series of intedaccd wires or fibers 40, 4 1 . 

Each scries of wires or fibers is helically coiled, and the two series have a reverse orientation, 
forming between them an angle a. 

By way of exzmplt, the value of the angle a is approximately from 30"^ to 50**. 

This type of tubular structure made of braided and interlaced wires or fibers has the property of 
being able to be deformed, by changing the angle of the two series 40 and 41, its radial expansion causing 
an increase of the angle a and a shortening of its initial length. 

This phenomenon is easily understood by conparing Figures 3 and 4. In Figure 4, d* and I' are 
used to designate, respectively, the diameter (which has increased) and the length (which has decreased) 
due to the effect of the internal pressure P that has caused the e3q[>ansion of the cover 4. 

By way of cxanqjle, taking the values given previously for a, the new angle a* between the two 
scries of wires or fibers 40 and 41 is on the order of 80** to 1 10**, for example. 

The wires or fibers that comprise die braiding of the cover 4 are con^iosed of any material, having 
sufficient mechanical strength and corrosion resistance to meet the required operating conditions. 

Appropriate materials could be metal wires, carbon fibers, glass fibers, or Kevlar fibers. 

In reference to Figures 5 to 10, we will now explain how the filtering cover is installed in the well 
using the device that has just been described above. 
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The cover 4 can simply be force-fit onto the elements 2 and 3, with little clearance, the friction of 
the cover with these elements being sufficient to ensure that they are solidly attached to each other. 

It is also possible to attach, for exanqjle by gluing, the cover 4 to the ring>shaped elements 3. 

The device 1 is lowered into the well through tibe production tubing T of larger diameter, as 
illustrated in Figure 5, the descending movement of the device in the well being symbolized by the arrow 
F. 

The device is thus taken to the zone to be treated, the position illustrated in Figure 6. 
A fluid under pressure is then introduced into the device, as illustrated by the arrows P in Figure 7, 
which inflates it 

Preferably, the inflation is done progressively from one end to the otlier of the device, and more 
specifically from the end 12 toward the other end, that is, from bottom to top. 

A special arrangement can be provided in the sleeve 2 so that the inflation is done progressively 
from bottom to top. 

An arrangement of this type is the subject of patent application FR-A-2 737 533, in this 
applicant's name. According to this document, to which reference may be made if needed, a series of 
breakable constraining rings fitted on the sleeve ensure the progressive inflation in the axial direction. 

Thus, the sleeve 2, as well as the ring-shaped elements 3 it carries will, when expanding, force the 
cover 4 to be ^lied tightly against the inner fece of the wall of Ae casing C, feeing the holes A. 

Figure 8 represents the assembly when inflation is finished. As aheady mentioned, because of the 
radial expansion of the device, there is also an axial con!q>ression, that is, a decrease in length. Other 
devices can allow a radial expansion without decreasing in length. 

As a rcsuh of the braided structure of the filtering cover, said cover "accompanies" the device 
when it becomes shorter. 

While the device is held under the internal pressure P, the ring-shaped elements 3 are cured. This 
hardening treatment is done thermally through the Joule effect, by supplying heating wires with electrical 
current. 

Once the heat treatment has been convicted, the sleeve 2 is deflated by release of the internal 
pressure, symbolized by the arrow Q in Figure 9. 



wo 99/25951 



8 



PCT/FR98/02352 



The sleeve is thus radially retracted and detaches from the ring-shaped elements 3 that have 
become rigid. Said elements remain in place, along with the filtering cover 4, which remains adhered to the 
inner face of the cylindrical waU of the casing C. 

The sleeve, thus stripped of these elements, can be withdrawn by pulling it to the surface, which is 
symbolized by the arrow Z in Figure 9. 

As a result, a filter formed from a cover 4 and held in place by the rings 3 (cf. Figure 10) remains 
inside the area of concern in the casing C. 

During the subsequent operation of the well, the hydrocarbons can. pass through the filter into the 
areas of tiie cover that are not opposite the elements 3. On the other hand, &e particles of sand are stopped 
and remain outside. 

Since the inq)ermeable zones (corresponding to the ring-shaped elements 3) have an appreciably 
smaller surface area than the permeable zones (exposed sections of the cover 4), the overall extraction 
process, and in particular the flow rate, is practically not affected by the presence of this filter. 

In the variant illustrated in Figures 1 1 and 12, the filtering cover is not expandable by elasticity in 
the radial direction; however, it can be deployed. 

This cover, designated as 4*. is formed from a semi-rigid sheet in the form of a screen that is rolled 
up to fom a cylinder that is not closed. The two longitudinal edges of this cylinder broadly overlap in the 
initial state, which allows the cylinder to be "opened" under the effea of an internal pressure as illustrated 
in Figure 12. , . 

In the variant of Figure 13, the filter 4" is composed of several portions of semi-rigid sheets 40', 
which are formed into arcs of cylinder that partially overiap Uke roofing tiles. One of the edges of each of 
the sheets 40", corresponding to a generating line, is attached to the elements 3 (only one of which is 
visible in the figure). 

The opposite edges arc free. 

As a result of this arrangement, under the effect of the internal pressure the overiapping of die 
different sheets 40" will decrease, while the expansion of the assembly is still possible. 

The sheets 40" are, for example, perforated by a multitude of small holes that constitute the 
openings of the filter. 

It is obvious that the sheets 40" could be composed of screens similar to the sheet 4* of Figures 1 1 
and 12, and vice versa. 

The curing of the ring-shaped elements 3 is not necessarily done by the Joule effect. It could be 
obtained by using, for the inflation of the sleeve, a hot liquid capable of transmitting calories to said 
elements. 
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Moreover, the invention also concerns elements that are curable by means other than heat, in 
particular by chemical means. In this case, the device singly is equipped with means to cause the hardening 
in situ of said elements by providing a reagent. 

In the embodiment illustrated in Figure 14, the filtering cover is conq)osed of several independent 
5 sections (sleeves), two of which — referenced 4a, 4b — are represented. They are placed end to end, the areas 
of their ends overliving the riiig-shaped elements 3. 

As a result of this arrangement, the radial expansion of the sections 4a, 4b,... do not need their 
axial contraction concomitant with that of the sleeve 2. Thus, if the structure of said sections does not allow 
their axial shortening, there is sinq)ly a reduction of the spacing (free space) separating two adjacent 
10 sections at the ring-shaped elements 3. 

This configuration of the cover in several distinct parts is possible regardless of its structure. It 
applies in particular to the embodiments of Figures 11 or 13. The fact that the cover is interrupted facing 
the ring-shaped elements is not a problem, because these areas are inpermeable. 

The invention can also apply to wells other than oil wells, in particular gas or water wells. 
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CLAIMS 

1. Device for installing a filtering cover inside a well, characterized by the fact that that it is 
composed of: 

- a flexible and inflatable tubular sleeve (2) that is radially expandable by die effect of an internal 
pressure (P) generated by a fluid; 

- a series of ring-shaped elements (3) likewise radially expandable and enclosing said sleeve (2) 
while being axially spaced from each other, said elements (3) being made of an initially flexible material, 
but capable of being hardened by polymerization; 

- a tubular filtering cover (4) enclosing the series of ring-shaped elements (3), and also radially 
expandable; 

- means for polymerizing said ring-shaped elements (3) when the sleeve is inflated; 

said sleeve being detachable from the filtering cover (4) and from the polymerized ring-shaped 
elements (3), after deflation. 

2. Device according to claim 1, characterized by the fact tiiat said elements (3) can be polymerized 
by the Joule effect, by means of heating resistances (20) embedded in the sleeve (2). 

3. Device according to either of claims 1 or 2, characterized by the fact that said ring-shaped 
elements (3) are seated in grooves (22) made in the outer wall of the sleeve (2), the assembly having a 
cylindrical shape. . . 

4. Device according to any of claims 1 to 3, characterized by the fact that the mutual separation (b) 
of the ring-shaped elements (3) is appreciably greater than their axial dimension (a), 

5. Device according to any of claims 1 to 4, characterized by the fact that the filtering cover (4) is 
fomied from braided wires (40, 41) that aUow its axial retraction when it is radially expanded. 

6. Device according to any of claims 1 to 4, characterized by die fact that the filtering cover (4') is 
conq)osed of a flexible and permeable sheet rolled up to form a tube that is not closed. 

7. Device according to any of claims 1 to 4, characterized by die fact that the filtering cover (4'') is 
composed of several flexible and permeable sheets (40*') that are curved and attached to the periphery of 
the ring-shaped elements (3) in such a way as to be partially overlapped, like roofing tiles. 
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8. Device according to any of claims 1 to 7, characterized by the fact that the filtering cover is 
subdivided into several independent sections (4a, 4b...) placed end to end, and the end areas of which 
overlap said ring-shaped elements (3). 
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